Y AKOV ELIASHBERG 2.2. Shapes. Let (X, w) and M be as in 2.1. Let us fix a homomorphism I I
a: H (X; ~) -+ H (M; ~)
.
Let A be a Liouville form in X, i.e., dA = w.
Denote by /(XIM, a) the subset of HI(M;~) that consists of points Z E HI(M;~) such that there exists a Lagrangian embedding f: M -+ X with f* = a and Z = A f .
As it was mentioned in 2.1 the change of a Liouville form A causes a translation of /(XIM, a) in HI (M; ~). So we will consider the set /(XIM, a) to be defined up to a translation. For two sets A, B , which are defined up to translation, the inclusion A C B means that A can be included in B by a translation.
We call /(XIM, a) the (M, a)-shape of X. Of course, (M, a)-shape of X can be empty but sometimes it contains a lot of information about the symplectic manifold (X, 
w) .
Remark 2.2.1. The definition of the shape-invariant can be extended to a nonexact symplectic manifold (X, w) . In this case the shape should be considered a subset of HI (M; ~/G), where G is a subgroup of the image of the homomor- 
phism [w): H 2 (X)
Proposition 2.3.1 shows that the shape /(XIM, a) can serve as an obstruction to a symplectic embedding in a given homotopical class.
2.4. Shapes of certain manifolds. The theorem of this section belongs to Sikorav (see [Si2) ) and is a reformulation of an earlier theorem by Si1) ), which is based on Gromov's result about intersections of exact Lagrangian manifolds (see [Gr) ).
Let Tn = ~n /'Z/ and X be the cotangent bundle T*(Tn) with the canonical 
Note that if n is odd then the contact distribution ~ is automatically orientable. For an even n the existence of a contact structure implies the orientability of the ambient manifold V. In both cases, the coorientability of ~ implies that ~ and V are both orientable. We will assume from now on that ~ is coorientable and fix its co orientation. Then ~ can be globally defined by a I-form A, which is determined up to a multiplication by a positive function. Let YV = Vx ]0, +00[. We will still denote by A the pull-back of A by the projection of YV = V X lR+ on the first factor and denote by t the projection on the second. Then the form
Therefore, the symplectic manifold (YV, OJ) depends, up to a symplectomorphism, only on the contact manifold (V,~) and not on the choice of the I-form A. We will denote (YV, OJ) by Sympl(V,~) and call it the symplectization of the contact manifold (V,~) (comp. [A, EI2] ). Note that a contact embedding f:
Therefore, "Sympl" can be considered a functor from the category of contact manifolds and their contact maps to the category of symplectic manifolds with lR+ -action and their lR+ -equivariant (homogeneous) symplectic maps. Note that the symplectic manifold (YV, OJ) is exact and the condition of equivariancy fixes the Liouville form on SV. In other words, equivariant symplectomorphisms of (SV, OJ = d(tA)) leaves invariant the Liouville form tA. (b) The standard contact structure eo on the unit sphere S2n-1 C en is formed by complex tangencies to it, i.e., by (2n -2)-dimensional tangent hyperplanes perpendicular to fibers of the Hopf fibration. The symplectization of (S2n-l, eo) is enW with the standard symplectic structure. For any domain U C S2n-1 the symplectization Sympl( U , eo) is a cone over U in en without its vertex 0 E en , with the standard symplectic structure induced from en .
It is a natural idea to try to define contact invariants of the contact manifold (U, e) through symplectic invariants of its symplectization Sympl( U , e) . Unfortunately, all known symplectic invariants (like volume, width, symplectic capacities) are infinite for Sympl(U, e) and, therefore, do not give any information about the contact manifold. The situation is completely different with the shape-invariant as we show it in the rest of the paper.
3.2. Shape-invariant in the contact case. Let (U, e) be a contact manifold as in 3.1 and M be an n-dimensional connected closed manifold. Let us fix a homomorphism a: HI ( U; JR) -+ HI (M; JR). If (.9 U , w) is the symplectization of (U, e) then HI (.9 U ; JR) is canonically isomorphic to HI (U; JR) and, in particular, a can be considered an isomorphism HI (.9U; JR) -+ HI (M; JR) . Then the symplectic shape J(.9UIM, a) is an invariant of the contact manifold (M, e) as it follows from the discussion in 3.1. Moreover, the symplectization of a contactomorphism (U, e) -+ (U, e) preserves not only w = d(t).) but the Liouville form t). itself (see 3.1). Therefore, the shape J(.9UIM, a) as a contact invariant can be defined without any freedom of translation.
Finally note that J(.9UIM, a) c HI (U; JR) is a cone (without the vertex).
Therefore, it is more convenient to projectivize* the invariant and consider the set PJ(.9UIM, a) = J(.9UIM, a)jJR+ C PHI(U; JR).
Let us summarize the above discussion in the following *In this paper I use the word "projectivization" in the sense of identification of vectors that differ by a positive factor. Therefore, the projectivization P E of a vector space E is a sphere rather than a projective space. The projectivization of homomorphisms are understood in the same sense. 
Fix a homomorphism a: HI(U; 1R) --+ HI(M; 1R) and let Ie(UIM, a) = ([rp*(A)]
, where rp is a coisotropic embedding M --+ U, with rp* = a, the I-form A defines c! and the form rp*A is closed} c HI(M; 1R). We will call
Ie(UIM, a) the modified contact (M, a)-shape of U.
The relationship between the shapes is described in Proposition 3.3.1 below. The construction of a Lagrangian lift, which I use there, is due to D. Bennequin [Be2] . is closed. Then the embedding <1>: In the next section Proposition 3.4.1 is applied to get the classification of round open 3-dimensional solid tori in the standard contact S3 . 3.5. Classification of3-dimensional solid tori. Let (s3, e) be the standard contact sphere, i.e., e is a field of complex tangencies to the unit sphere S3 c C 2 .
Let (ZI' z2) be a coordinate system in C 2 . For a positive J < 1 let us denote by U J the open solid torus {izil < J} n S3 . 
Therefore, r h(e)h(t5) c P'II(rh(e')h(t5')).
But P'II(r XY ) = rx+k,y+k for any 0 < x < y. Therefore, h(e') + k ~ h(r5) ~ h(r5') + k and for e' -+ r5 we get h(r5) = h(r5') + k or
